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(57) Claim 

1 . A container holding acid in -an electrolytic cell, the container having a 
laminate wall comprising an inner layer and an outer layer, the inner layer 
comprising a composition of vinyiester jesiri, continuous glass rovings in the 
: form of surface4issues providing a very fine membrane of glass having a resin 
richness greater than ; 90>, the outer -layer comprising vinyiester compatible 
resin to promote bonding with/the innfer 1ay^>- glass, fibre, fine, and course , 
sand and gravel. . 
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THIS INVENTION relates to thermosetting moulding compositions and 
associated . 'methods and in particular, but- not limited to moulding 
compositions and methods for construction of containers for holding corrosive 

liquids. 

' U is most desirable'that a container used for holding corrosive liquids be 
leak-proof. 

-,. ' , A typical prior art container for holding acid "in an eledrolytical cell ls 
described in U.S. Patent No. 4,885,072. This container is moulded using a 
composition employing vinylester. or polyester thermosetting resin modified by 
the addition of ,a thinning agent, inhibitors, promoters and catalyst and the 
balance of the composition includes dry ingredients of crystalline silica 
^articles taken from the group* consisting of glass beads and mica flakes, 
• Enforcing rods.are employed, i^he bottom of me container. 

' The'container is formed by, mixing the resin with the dry ingredients 
and Ihen pouring the same rdbnii^Jnlo^lii^T^ The mixture 
is then allowed to cure at U^'^^J^^W^ container having 
' relatively.smooth inside.botto.m.side and end wali surfaces. . 

This method resultsin a container having a wall thickn^s of about 2V4 

. inches {62mm). .. 
'<•• • - v\mile>eusebfthe^ 
.technology has a number ofdisadvantages. . • , = -■ • 

" ; A ^ : P^;^'^"'«Sl^ described in US. Patent No, 
4>885,072is that thecontainer is'prone tb eveniually leak. This is because the 
thermosetting process es cause hairline cracks, throughout- the container wall 
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• and these hairline cracks can be the focal point for further cracking and 

" eventually leakage. 

It is an object of the present invention to alleviate the aforementioned 

problems of the prior art. 

In one preferred form, the present invention resides in a container for 
" holding corrosive liquids, the container having a laminated wall comprising a 
relatively thin corrosion resistant inner layer moulded from a" thermosetting 
moulding composition and a further relativdy'hick layer adhered to the inner 
layer/- the further layer . .being moulded from , a thermosetting moulding 
) composition comprising * resinous binder mixed with granular abrasive 
particles providing the bulk of-the composition. 

.■ / (n another preferred form, the present invention provides, a laminar 
structure having adjacent iayers moulded'; from respective thermosetting 
moulding compositions, the layers - being adhered together to eliminate 
15 transverse fracture of the.>tfucture. 1 

In a further preferred form; the present invention resides in a method for 
* forming a laminate from' first and ..second thermosetting moulding 
compositions, one of said .compositions having'an abrasive media contained 
therein; the method [including the steps ofc- 
20 ^ (i) providing a- first layer of . the. first composition and allowing it to 
commence setting to a green state; 
(ii) applying a layer of.the second composition to the f.rst layer, while the 
' .first composition Is still capable of reacting with the second composition 
but being set sufficiently to provide a defined inner layer in the finished 



laminate; arid simultaneously 
(iii) applying vibration to the layers. . . 

The method preferably includes a mixing step for preparing the 
composition having the abrasive media, the mixing step involving 
5 progressively mixing the abrasive media with a resinous liquid to form a 
• mixture, the progressive mixing involving predominantly a folding action 
applied to the mixture in order to limit the amount of air in the mixture. 

The method typically includes a further step of controlling the exotherm 
of me second composition while setting, either the control typically being by 
!0 application of cooling media to a mould or by controlling the amount of 

catalyst in the composition. 

The method preferably includes the further step of moulding the first 
layer as a container on a mould' and subsequently releasing the moulded 
container from the mould to form a thin corrosion resistant container before , 
15 applying :thl sec6nd layer, the second layer providing a supporting backing, 
' layer for the container. Preferably, the container formed by me first, layer is 
removed from the mould and; placed; ^ p)n ^ . moulding jig to support the 
' . container while the backing layer is being pPured. The moulding jig typically 
includes an outer surface adapted to inhibit adherence of the container. For 
20 example, s tne moulding jig typically has a smooth outer surface to ease removal 
' . of the completed laminate' c»htainer frpm the jig. . . '•■ . 

In one typical example of application of the present invention, when it 
is applied to ; a container, a first layer comprises a composition of viriylester 
resin, continuous fibreglass rovings and catalyst applied to a mould having an 
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inverted mould plug, the composition being applied as an outer layer of the 
mould plug, the layer being laid to about 4mm thick and being allowed.to gel 
"and subsequently released from .the mould and. placed on a moulding jig 
surrounded by mould forming walls, a second layer comprising resin, glass 
fibre, fine and. course, river sand and gravel is folded into an intimate blend 
and. then poured into the mould formed by the first layer and walls and onto 
the first layer to a thickness of about 45mm to 90mm while the mould is being 
vibrated. 

Typically, the first layer; is free of abrasive media and the first 
• composition preferably comprises- by weight 60% to 80% vinylester resin with ' 
•the balance being continuous glass rovings. C.S.M. and woven rovings. In 
- another embodiment, theft*' layer is most preferably formed using glass 
surface-tissues to provide a layer having a very fine membrane of .glass and a 
resin richness of above 90% with 97% being preferable. ^ 

The second layer preferably includes" the abrasive media and preferably 

• * *.• * * 

comprises by : weight 10% to 20%' resih, 0% to 1.0% glass, 10% to 20% sand 
and 30% :to 60% gravel with sufficient catalyst to provide about a one hour gel 

7 ." 1 ' 



time. 



Most preferably, the exotherm for the second layer, is controlled in order 

'" 'to eliminate hairline cracks. ,-, ■..[[■' * 

• In order that the present invention cap be more readily understood and 
be put irifo practical; effect, reference will now be made to the accompanying 
drawings and examples^ preferred embodiment- of the present Invention and 
wherein:- 



6 

• Figure 1 is a section through a typical laminate made according to the 
present invention; 

Figure 2 is a pictorial view illustrating a typical moulding method by 
which the present invention is applied to make a container; and 
5 ' . Figures 3 to 9 are schematic diagrams illustrating stages in a typical 
method according to Represent invention. 

Referring to the drawings and initially . to. Figure 1, there is illustrated a 
laminated structure 10 comprising an inner layer 1 1 which is about 4mm thick 
and an outer layer 12; the.inner layer Is alitor free vinylester for maximum 
10. .chemical resistance and the outer layer 12. is about' 45mm to 90mm thick 
" providing a supporting .backing" for the inner layer.. In the illustrated 
• embodiment, the outer layeM2 has been deliberately, fractured under test 
conditions at .13 "to show how well the inner layer 11 has stayed intimately 
adhered to trie layer 1 2 in the region of the fracture at 14. 
.15 \ • The inner.byer 11 has been, adhered to the outer layer 12 using the 
method according 'to the. present invention, : For, this reason, there is no 
delamihatidn of the layer 1 1 from the layer 12. 

• The' layer H; is pVeferably - made from a thermosetting moulding 

. : ... . s .• ?' • •• ' •• 
composition comprising the following:- ^ 

20 Vinylester -687?; ... 

' Continuous glass rovings and/or woven rovings as surface tissues - 

. 30.5%; and. ' •" * 

Catalyst - 1:5%." . " 
• the layer 12 is' preferably.made up as follows:- 



Resiri-15%; 

Glass -0.5%; 
"' Fine and course river sand - 30%; and 

Gravel, mix - 54.5%. 

'In some case, it may be desirable to apply an flayer to the layer 
1 2 -and 'this is. typically a fire retardant UV. stable resin which has been 

coloured. > 

Application of the present invention to a container, is illustrated in 

Figure 2 where a mould assembly •« includes an outer body Spaced from 
an internal plug 17. The outer body, is mounted on side spring assemblies 
shown a. 1S and a plurality of spaced, vibrato* 19 are used to vibrate the 
mould. - 

,„ the embodiment of Figure 2, die layer if ha* already been applied to 
* the plug and this has been allowed to "harden to a green state and a short time, 
.later, the mould is filled as -shown at 20 with the composition. corresponding to ; 

■• layer 12. ' - ".. . . ' . 

: ; As the mould is being4ilH . the mould is continuously vibrated so that 

; \„e sand and gravel particles in the composition 12 act abrasively on the layer 

,1 to.provide an intimate-ohy^ ih^locking be^een the layers. Also, as 

the layer. 11 has only pa^lyjiardened, there is ^so.a chemical reaction 

. between the two Jay^s.^Wenr^ the adherence. between the 

layers. . . .. 

, , order to redur* the likelihood of. hairiine fractures in the layer 12. 
'. ^ exorheno of fhe process occorring dunVrg mouiding U con.ro.led. In .he 
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. ami embodiment, to, a Mto measuring about 16 fee. .n length. 4K 
feet high and 414 feet wide, a pour time prior to gelling of the layer 1 2 is set at 
around 1» hours giving enough time to pou, the layer ,2 in abou. the M 
• hour. The vibration* continued for the full W hours and may even be 
5 carried on longer than this without adverse.y effect the final product; 

Figures 3 to 9 illustrate a method for forming .be contalner.whereby the 
. " roem od step, illumed previously in re!a„on to .Figure ; 2, is illustrated in 
Figures 8 and .9. The method steps illustrated in relation to Figured ,o 6 are 

' utilised K> ease the release .W* *» ** ahd ^ ^ 
w conjunction** the m*hcd steps of Figures 7 and 8 as previously described. . 
Overall, the method Mussed In relauon to. Figures 3 to 9 provides a more 
economical, less time consuming less labour Intensiye method for producing a 
, container according to the present invention; Accordingly, .his provides 
economic benefits no. available in the prior art. .■■ 
15 . Hgureaiirus^lsch^drUy a n^. ?! Tte mould Is made to 
'' * end user's requirements and:'typically includes in.«s, oufes, overflows, 

: (i „ n ginserfs and so forth, all «•*»* » * *~ 

canbeln.egmlly mou.ded. ,„ ,he case of an elecfrowinning cell„.he mould is 

formed whh r^es and. slou .o rebeive fPP panels a. a later ,ime. The 
'20 mould is illusbafcd a, , h ■* * <f * "°»" 

'• . ^*•.^«-'•«.-^ & .^^r^^** ,,,,a,,, "' 

HgOre 4 illustrates sdKmaiically a formaflon of .he inner layer. The 
. ' inner layer comprises , mnmi resin backed with NEXUS doth, men C.S.M. 
plus woven rovings, plus CS^. a. up u. a thickness .o 4mm .o 6mm. In one 
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the jig- 

To .release the container from the jig and the outer walls, the outer 
walls are first taken off and then air is applied to lift the completed container 
off the jig. The container is removed from the jig and stored in heated 
5 conditions for twelve hours. The container is then turned over and : hand 
. finished around the edges etc. If required, FRP "panels are introduced, and 
bonded in place. 

lt will be appredated'that the backing layer is designed to support the 
chemically resistant inner layer and can comprise any suitable mixture of. 
id. resins/ glass, fibres, glass beads> . sands, .gravels, timber, sawdust, synthetic 
. fibres, "plywood, FRP dust, mineral talcs/earths or cement mix. The selected 
" mixture employed in the method of the present invention will vary according 

v.. 

to the needs of the end user: 

The -present invention therefore provides : a reinforced chemically 
15 resistant container reliable against, leakage and made according to an efficient 
cost effective method. / . ' . 

The invention has rnaW'variate 
. the above has been given t>y way of illustrative .example of the present 
' • invention, many variato^ be apparent to those 

20 skilled in the art without departingjffom^the broad ambit and scope of the 
. invention as herein set forth. • . ... 



THF n AIMS DFHKJlNn THE INVENTION ARF AS FOLLOWS:- 
1. . A container holding acid in an electrolytic cell, the container having a 
laminate wall comprising an inner layer and an outer layer, the inner layer 
comprising a composition of vinylester resin, continuous glass rovings in the 
form of surface tissues providing a very fine membrane of glass having a resin 
richness greater than 90%; the .outer: layer comprising vinylester compatible 
resin . to promote bonHing with the inner layer, giass 'fibre, fine, and course 
sand and gravel- " . 

2, - /A container according^ d'aiml. wherein the outer layer comprises by 
weight 10% to 20% resip, 10% to 20% sand and 30% to.60% gravel. 

3. A container according to claim 1 or claim 2 wherein the inner layer is 
about 4mm thick and the outer layer is from 45mm to 90mm thick. 

DATED this 23rd day,of December, 1994. 

" vimvi^RCTE PR n pi irrrs AUSTRALIA PTY LTD 
• By its Patent Attorneys 
INTELLPRO 
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ABSTRACT 

A laminated structure 10 comprising. an inner layer 11 which is about 
4mm thick and an outer Iayeri2, the inner layer is a filler free vinylester for 
maximum chemical resistance and the outer layer 12 is about 45mm to 90mm 
thick providing a supporting backing for the inner layer. 

C A mould assembly 15 includes an outer body 16 spaced from an 
internal plug 17. The outer body is.mounted on side spring assemblies shown 
at 18 and a plurality of, spaced vibrators 19 are used to vibrate the mould the 
layer 11 is applied to die-plug and this is. allowed to harden to a green state 
and a short time late, the mould is filled as shown at 20 with the composition 
corresponding to layer 12. As the mould is being filled, the mould is 
\ continuously vibrated so that the sand and gravel particles in the composition 
12 'act abrasively on the layeMI to provide'an, intimate physical interlocking 
between the layers.. * 



